Studies of doctoral education have included an interest not only in processes, structures, and outcomes, but also in students' experiences. There are often useful recommendations for practice within individual examinations of the doctoral experience, yet there remains a need to strengthen the application of lessons from research to the behaviors of students and others engaged in the doctoral process. This paper is the first to synthesize research about doctoral education with the particular aim of informing practical strategies for multiple stakeholders.
Introduction
Doctoral education serves as a training ground for scholars and researchers. Across the disciplines, doctoral programs provide a professional labor force that advances national and international intellectual and economic development through both academic and nonacademic careers. Doctoral education is also a topic of growing importance, given questions about implementation costs, program effectiveness and purposes, time to degree, internationalization, and equity and diversity (Brailsford, 2010 ; Council of Graduate Schools and Educational Testing Service, 2010; Doan, Nathans, Anderson, & Bial, 2013;  Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission.
Researchers of doctoral education have sought to understand the various challenges of each stage of the process, as well as those that may occur across stages. In most doctoral programs, students are guided through discipline-specific goals as they demonstrate expertise and work towards degree completion. While this is similar to the traditional four-year model of undergraduate education that has guided practice in the United States and elsewhere, far less research has explored the effects and implications of doctoral education models, and the link between research and practice in this area is underdeveloped. University and program administrators, faculty members, and doctoral students may be further behind than their peers in undergraduate education in applying research-based knowledge of these stages to strategies of practice and student support. Our aim is to link current knowledge of these stages to specific recommendations for these three stakeholder groups, so as to narrow that gap between research and practice.
This article synthesizes the scholarly literature about the challenges of doctoral education with the aim of supporting those interested in understanding and improving the doctoral student experience from practice-based perspectives. Our attention to practice includes the three main stakeholders engaged in the doctoral education journey -doctoral students themselves, faculty members, and program directors and other administrators. We have a particular interest in equipping students for successful strategies to respond to the challenges of doctoral education. By reviewing scholarly research articles about doctoral education, we consider key findings about the doctoral journey through the often-applied stage model of doctoral education. From there, we repeat our synthesis with the second aim of integrating and building upon the individual recommendations for response strategies that have emerged from these studies. This study was guided by the following research questions:
1) What stage-based challenges of doctoral education have been identified in the scholarly literature? 2) What strategies for managing these challenges across and within stages emerge from this body of literature? 2a) What strategies might doctoral students employ? 2b) What strategies might faculty members employ? 2c) What strategies might administrators employ?
Methods
There were two phases to the review of the literature reported in this article. First, we used the ProQuest database to identify scholarly resources published between 2000 and 2015 using the search term doctoral education. We chose the 15-year timeframe based on the broad scope of doctoral education across the decades, the increasing scholarly attention to the topic in recent years, and our aim of synthesizing recent research towards the development of appropriate and timely recommendations for practice; the new millennium served as a point of demarcation. That query generated 1,646 results, including full-text, peer-reviewed publications. We carefully reviewed the titles, keywords, and abstracts of the first 500 publications to identify those that addressed experiences and challenges in some way, eliminating research that focused on issues such as program descriptions, national trends, or policy recommendations. Upon reviewing the first 500 results, we reached saturation in key themes. That review resulted in the final inclusion of 105 scholarly publications about doctoral education in this literature review.
We then organized the challenges identified in that body of literature according to the 3-stage model. In the second phase of analysis, we revisited the same body of scholarship to codify the recommendations for students, faculty members, and administrators within and across stages. We also drew from those syntheses to offer any additional strategies for responding to the challenges of doctoral education that were inferred or emergent from the collective literature.
Limitations
There are several limitations to this literature review. First, while we engaged in a broad search for literature about doctoral education, this body of research is predominantly rooted in US models and programs. To the extent possible, we applied studies of non-US models to our synthesis. It is important to note, of course, that the stage model as it is typically structured in the US is not an accurate reflector of all doctoral models globally. Future studies should consider opportunities to synthesize non-US literature about challenges and strategies in doctoral education.
Second, the majority of the doctoral education literature emphasizes traditional models and students. We did not find much literature about nontraditional students such as part-time learners, nontraditional programs such as professional programs, or nontraditional delivery models such as executive programs and online programs. These findings may not be generalizable to all students in all programs.
Third, as researchers of doctoral student experiences rooted in the stage model, we frame this analysis from our perspectives and it is influenced by our scholarly biases. We recognize there are many other frameworks from which to study the doctoral journey and that our interpretation of the literature is only one way of exploring the issues we consider here.
Findings
We organize our findings according to the three stages of doctoral education, knowledge consumption, knowledge creation, and knowledge enactment, with a fourth section addressing challenges that may occur across stages. For each, we include an overview of the key milestones and common challenges of that stage, followed by a synthesis of recommendations from the scholarly literature about response strategies for students, faculty members, and administrators.
Stage 1: Knowledge Consumption
In the first stage of doctoral education, the admission process through the first year of coursework, students begin to cultivate their identities as doctoral-level learners. The early stage of the doctoral journal may include a rough transition into the learner role. This initial transition may bring challenges related to identity shifts from professional to student, changes in geographic locations, and generally adjusting to their new roles as nascent disciplinary members (Gardner, 2009b; Sweitzer, 2009; Vekkaila, Pyhältö, & Lonka, 2013) . At this stage, students with career experience shed their prior professional identities. This may present a challenge as students do away with, or put on hold, hard-earned status and expertise and assume the identity of the novice and the new entrant into departmental, institutional, and disciplinary cultures (J. Austin et al., 2009; Gardner, 2009b; Sweitzer, 2009 ). In addition, the magnitude of the scholarly pursuit may come with feelings of fear, doubt, and isolation (Brill, Balcanoff, Land, Gogarty, & Turner, 2014) , in addition to exhaustion, cynicism, and inefficiency (Vekkaila et al., 2013) .
Also at this time, students learn the sociocultural norms and expectations of their fields, as well as the requirements and structural guidelines of their programs. First-year coursework provides foundational content knowledge, and communicates faculty expectations for student engagement and performance. Students engage in the traditional approach to learning, whereby the professor imparts foundational knowledge through classroom instruction. Acquiring this knowledge is the first step towards legitimacy in their chosen fields. Curricular expectations and disciplinary knowledge norms as communicated through coursework may challenge students considerably (Gardner, 2009b) .
Stage 1 strategies for students
We suggest that students conduct a needs assessment to identify the areas for which they need support, as well as the types of relationships that can provide that support (Baker, Pifer, & Griffin, 2014; Martinsuo & Turkulainen, 2011) . This process, once implemented, can be repeated as needed across the stages of students' doctoral programs. This is an important stage to establish the advising, mentoring, and peer support relationships that will be instrumental throughout the doctoral journey (J. Austin et al., 2009; Baker & Pifer, 2011; Stubb, Pyhältö, & Lonka, 2014) . Students and their doctoral supervisors don't always share perceptions and expectations of their own and each others' roles (Holbrook et al., 2014; Wade-Benzoni, Rousseau, & Li, 2006; Woolderink, Putnik, van der Boom, & Klabbers, 2015) ; taking the initiative to inquire with their supervisors at this stage of the journey may help establish a shared understanding that reduces ambiguity and provides structure to that key relationship (Main, 2014) . Additionally, this is a good time for students to become familiar with key disciplinary associations as they seek to become familiar with disciplinary norms and cross-institutional networks. Early participation in disciplinary meetings will also allow students to begin creating and cultivating their developmen-tal networks, which will help combat the isolation that accompanies Stage 2 and will facilitate the research and job search tasks in Stage 3 (Adegbola, 2014; Sweitzer, 2009; Yerkes, Van de Schoot, & Sonneveld, 2012) .
Stage 1 strategies for faculty members
Faculty members in doctoral programs assume the individual and collective responsibility for the development of the whole student (Bair, Grant Haworth, & Sandfort, 2004; Jones, 2013) . As Heathcott (2007) wrote, "After all, we are responsible in some measure for a major part of the lives of graduate students. Our actions, conduct, and comportment contribute immeasurably to their confidence, stability, mental health, and trust" (p. 51). We suggest that faculty members collaborate with their students in the initial needs assessment process (Baker, Pifer, & Griffin, 2014; Stubb et al., 2014) . Students don't know what they don't know, particularly in the novice stage. The advice of an expert can be instrumental in teaching students how to plan and what questions to ask about their curricula and out-of class learning, professional associations and networking, and career goals and options. For instance, students may have initial perceptions about the academic job market that inaccurate or unrealistic. Being clear about expectations in advising and supervisory relationships, work styles and preferences, and overall interest and willingness to serve as members of a student's developmental network can be helpful (Lovitts, 2004) . Faculty members, collectively and individually within programs, might consider the ways in which they can support entering doctoral students who may not desire or obtain academic employment upon program completion. Similarly, they might determine the degree to which they are able to support nontraditional learners in part-time and/or online degree programs as they begin their doctoral journeys (Gardner & Gopaul, 2012; Lee & Fottler, 2007; Woolley, 2010) .
Stage 1 strategies for administrators
Institutional leaders, department chairs, and doctoral program administrators can also employ strategies to improve students' experiences, as well as those faculty members who facilitate doctoral education. Cohen (2006) wrote of administrative and organizational underdevelopment as one challenge of doctoral education, "Although outstanding champions for improving doctoral education can be found throughout graduate faculties of all institutions, they may lack the organizational structures within which to pursue change collectively and effectively" (p. 48). For many students, there is an opportunity cost to pursuing the doctorate and financial support is critical (Kärner, Kukemelk, Herdlein, 2005; Solem, Lee, & Schlemper, 2009) . In this first stage, administrative support manifests itself through funding for graduate assistantships and fellowships, office space and physical resources such as technology or lab equipment, and clear and effective admissions practices (Lovitts, 2004) . While these administrative supports are necessary throughout students' programs, they may be particularly important in recruiting and retaining students in the initial stage. Formal orientation programs are, of course, of particular value at this stage (J. Austin et al., 2009; Gardner, 2009a; Lovitts, 2004; Washburn-Moses, 2008; Weidman et al., 2001) . Administrative responses might also include the allocation of resources towards marketing, recruitment, and admissions procedures that demonstrate a perceived value of nonacademic post-doctoral career choices (Lee & Fottler, 2007) . Policies such as initial advisor assignments, the awarding of fellowships or student grants, and assignments to research teams are critical for student success at this stage. While graduate admissions policies and capital resource budgets are likely to come from institutional leaders, program administrators and department chairs can advocate for student success by facilitating conversations among graduate faculty members about best practices for recruiting and selecting students and the classroom-based learning that occurs in Stage 1.
Stage 2: Knowledge Creation
Stage 2 includes the completion of coursework, candidacy exams, and the dissertation proposal development and defense. Such significant tasks can bring with them equally significant fears, concerns, and self-doubt. Research has revealed the potential difficulty in transitioning to independence as students engage in the development of their scholarly identities, professional skills, and research agendas (Baker, Pifer, & Flemion, 2013; Gardner, 2009b; Lovitts, 2005; Walker et al., 2008) . This can be an isolating time, yet research suggests that academic integration is critical for persistence (Golde, 2000 (Golde, , 2005 . There is often no precedent for the type of activity and responsibilities students encounter in Stage 2 as they move away from the structure provided by courses. No longer prompted by responsibilities such as attending class or collaborating on assignments, interactions with faculty and fellow students can become infrequent. Students' relationships, both within and outside the academic program, must evolve to accommodate this transition. Work with faculty members shifts during this stage from structured dialogues in the classroom to the unstructured nature of collaboration and supervision that occurs in research projects, writing, and dissertation work. Interactions with family and friends can also become strained or less frequent if time for personal relationships is sacrificed for research and writing (Baker & Pifer, 2011; Gardner & Gopaul, 2012) .
Stage 2 strategies for students
The pressure to develop professionally, while still completing their training in the new autonomy of Stage 2, can be overwhelming. Recognizing and understanding this stage can help students manage its challenges effectively. It is normal to feel uneasy with the rapid, ill defined, and sometimes confusing transition from coursework to independent scholarship. Stage 2 is a useful time for applying prior learning to the construction of their own scholarship, research agendas, expertise, and professional identities (Baker, Pifer, & Flemion, 2013) . It is important for students to be proactive about communicating in both personal and professional relationships during Stage 2. One of the most important relationships is that with the advisor or dissertation chair (Barnes & Austin, 2009; Gardner, 2008; McAlpine & Amundsen, 2012) . Students who are able to let their advisors know what they expect from those relationships, and who give their advisors the chance to express their style or expectations, may find it easier to approach difficult conversations or to address challenges that may arise. We encourage conducting a needs assessment with the advisor/supervisor as a way to establish expectations and goals for the working relationship moving forward (Baker, Pifer, & Griffin, 2014; Vaquera, 2007) . As students balance teaching, research, publishing, and the other facets of doctoral training, talking about these experiences with peers and faculty members becomes important and can ease the stress associated with maintaining a careful balance between personal and professional responsibilities during the transitions of Stage 2 (Fenge, 2012; Jairam & Kahl, 2012; McDaniels, 2010; Pearson, Cumming, Evans, Macauley, & Ryland, 2011) . Fellow students can provide formal support such as writing groups as well as informal support and friendship (Aitchison, 2009; Martinsuo & Turkulainen, 2011; Pilbeam, LloydJones, & Denyer, 2013) .
Stage 2 strategies for faculty members
We encourage faculty members to consider how the challenges of Stage 2 may occur in their programs and disciplines. Understanding students' goals, skills, and progress will also allow faculty members to advocate for and contribute to student success. It may help faculty members to remember that the lack of structure in Stage 2 can prompt a time of adjustment. One way to counter this is to seek regular updates on progress towards degree completion. Creating opportunities for students to learn professional skills, such as teaching, through experience, observation, and conversation are also important ways for faculty members to support student learning and career goal development (McDaniels, 2010) . Faculty members might also consider the value of signature pedagogies for student learning within their disciplines during the second stage of the process (Golde, 2007) . Students learn a great deal about how to manage the rigors of doctoral education by observing veteran members of the academic community. Displaying disciplinarily norms and behaviors -as well as sharing stories with students during social events, seminars, or one-on-one interactions -are vitally important to student success during this stage. Additional strategies for supporting students in Stage 2 include regular updates to program curricula in light of emerging professional knowledge and trends, and clear curricular paths for students representing diverse career goals (Wampler, 2010) . As students complete their coursework, including research methods courses, and continue to develop their researcher identities and skills through assistantships, apprenticeships, and the initial development of their thesis proposals, it is also important for faculty members to facilitate students' research skill development at this stage (Kayama et al., 2013; Rogers & Goktas, 2010) .
Stage 2 strategies for administrators
Administrative support is crucial for student success in Stage 2. Program administrators can formalize social and professional events that are particularly relevant for students, such as Michigan State University's Planning, Resilience, Engagement, and Professionalism (PREP) Program. As students make the transition to independence, they may feel disconnected from the department or program. Providing a reason to remain connected to the community and physically present in the space where they can interact with peers and faculty can help counter feelings of transition and isolation. Current, accurate, and accessible information about how to change an advisor, how to form a dissertation committee, or how to schedule a proposal defense can help alleviate students' feelings of doubt or confusion about how to move forward in this stage. Administrators can also lend their support by publicizing students' research interests, publications, and presentations in the program or department, institution, and discipline. They can also work with student organizations, development offices, or public relations offices to further publicize student achievements and scholarly activity (McAlpine & Amundsen, 2012) . Formal programs that provide structured opportunities for professional skill development -within teaching (McDaniels, 2010) , research (Weidman, 2010) , and service (Ward, 2010 ) -can also be administered to support doctoral student experiences in this stage.
Stage 3: Knowledge Enactment
In the final stage of doctoral education, knowledge enactment, students enact the technical and sociocultural knowledge they have acquired to engage in the role of the scholar. This occurs through the dissertation research and writing process, the successful defense of the dissertation, the job search process, and obtaining employment. The dissertation experience may serve as a source of stress as the final task separating students from degree completion and as the marker of their membership in the community of scholars (Gardner, 2009b) . During the knowledge enactment stage, doctoral candidates continue to refine their abilities and identities as students, while also engaging in a parallel process of identity development as emergent scholars . Candidates must continue to engage in their roles as students, which may present a conflict, as they must also position themselves as researchers and scholars in their own right. This simultaneous need for support and autonomy can cause frustration and uncertainty in the final stage of the doctoral process. Students may also struggle during Stage 3 to create and mobilize their professional networks as they prepare to begin their post-degree careers. Stress over the job search and the transition out of graduate school and into their professional roles can also be challenging. These professional stressors can also contribute to feelings of isolation, distance from friends and family members, and shifts in personal relationships Sorrell Dinkins & Merkle Sorrell, 2014) .
Stage 3 strategies for students
In the dissertation process, students may benefit from clear strategies to manage their time and progress towards completion, such as establishing daily, weekly, and monthly goals (Roberts, 2010) . This approach can help students feel more in control of larger tasks inherent in the process, while also creating small wins to help students feel motivated. Communicating with personal and professional supporters can help students in Stage 3 feel connected to their communities and secure in their relationships, while also informing others of what they are experiencing. It may be helpful for students to consider how work habits may influence feelings of isolation; while the nature of Stage 3 productivity often facilitates working from home or other remote locations, this can detract from students' sense of community and connectedness (McAlpine & Mitra, 2015) . The second major task of Stage 3, the job search, also requires both independent goals and collaboration with advisors and others. Securing opportunities to publish and present one's work and otherwise engage in scholarly activity is an important component of preparing for the academic job market (Teeuwsen, Ratković, & Tilley, 2014; Yerkes et al., 2012) . Experiences such as teaching, journal editing, and participating in research are also instrumental in students' professional preparation and education (Hopwood, 2010) . We encourage students to engage in knowledge enactment, as the Stage 3 descriptor suggests. This may mean scheduling practice job talks, seeking friendly reviews for manuscript drafts, and networking to identify future collaborations. Students must engage as professionals in their intended careers, whether in the professoriate or other roles.
Stage 3 strategies for faculty members
We encourage faculty members to think deliberately about the student experience in Stage 3 and their ability to actively support students during this time. The major academic task of this stage is the dissertation, and effective advising relationships remain critical. This might include providing technical or administrative guidance; helping students manage relationships with project supervisors, committee members, or others during this high-stakes time; and engaging in dialogue with students as they navigate the dissertation process. Modeling and supporting intellectual curiosity and freedom is another important component of faculty engagement as students explore their researcher identities (Gonzalez & Marin, 2002) . Faculty members are invaluable in helping students develop professional networks as they progress through Stage 3 (Baker & Pifer, 2011; McAlpine & Amundsen, 2012) . One of the most important resources faculty members can offer to their students during this stage is their academic capital by making introductions and recommending students for positions. Another important area is mentoring for diverse career goals. Faculty members serve as trusted advisors in students' transitions to their scholarly roles and students may be underinformed or misinformed about the academic profession and labor market. Prior research has document students' interest in practical advice and realistic previews of the academic profession in its various iterations Treptow, 2013; Ward, 2010) . As the academic job market continues to change, and as global economic forces continue to affect career goals, training requirements, and employment opportunities, academic programs would be well served to become more effective in cultivating administrators, educators, researchers, and other types of professionals beyond the traditional but more narrowly construed concept of the scholar to adequately address the needs and future roles of today's doctoral learners (Anastas & Kuerbis, 2009; Golovushkina & Milligan, 2012; Lee & Fottler, 2007; Porter & Phelps, 2014) . Such efforts may include cultivating internship opportunities or clinical experiences for students who intend to pursue nonacademic careers, such as those described by Miller, Todahl, Platt, Lambert-Shute, and Eppler (2010) . This is another way in which faculty members' networks become important resources for supporting and educating doctoral students (O'Meara et al., 2014) .
Stage 3 strategies for administrators
To support students in Stage 3, program and department administrators might emphasize structured, formal guidance for students transitioning from the student-as-learner role to that of scholar-as-learner. This might include practice job talks, workshops about the logistics of the job search, or guided opportunities to write for publication. Similarly, investments of resources to support student employment through learning-based experiences such as teaching and research assistantships provide necessary opportunities that will help doctoral students to prepare for their careers (Hopwood, 2010) . While this may already be common practice in some disciplines and institutions, signaling an investment in student success through administrative support for these practical tools or similar discipline-specific strategies may be of great support to students O'Meara et al., 2014) .
Challenges Across Stages
Certain challenges of doctoral education do not rest in any particular stage. These challenges relate to students' complex identities and layered sense of fit, and to their interactions with others and their personal and professional networks of relationships. A lack of fit may negatively affect doctoral students at various levels, including within their programs or departments, their institutions, and their disciplines and professions. When students perceive themselves to be different from either key individuals such as advisors or key referent groups such as cohorts or department members, they may discount their ability to achieve program completion and/or obtain resources such as support, research opportunities, and professional networks. These perceptions of difference occur across all aspects of students' identities, including but not limited to their professional and academic roles (Ampaw & Jaeger, 2012; Gardner & Gopaul, 2012; Hopwood & Paulson, 2012; Solem et al., 2009; Teeuwsen et al., 2014) . Identity-based challenges also include those outside of students' perceptions, as reflections of social structures and trends. For example, in the United States, students of color earn doctorates and academic appointments less often than White students and have reported qualitatively different experiences than their White peers (Antony & Taylor, 2004; Barnes & Wells, 2009; Felder & Barker, 2013; Felder, Stevenson, & Gasman, 2014; González, 2006; Winkle-Wagner, Johnson, Morelon-Quainoo, & Santiague, 2010) . Gender has also been documented as a factor that influences doctoral students' experiences, interactions, and challenges (Barnes & Wells, 2009; Erickson, 2012; Haynes et al., 2012; Sallee, 2010) . The task of balancing personal and familial roles and responsibilities during the doctoral journey also presents challenges across the stages, including for full-time and parttime students, for single and partnered students, and also for both childless and parenting students (Byers et al., 2014; Kärner et al., 2005; Martinez, Ordu, Della Sala, & McFarlane, 2013; Millett & Nettles, 2010; Pearson et al., 2011; . According to one study, 43% of students who leave graduate programs do so for personal or family-related reasons (Nevill & Chen, 2007) . The doctoral journey will, in addition, introduce its own changes and challenges to personal relationships and family roles (Gardner & Gopaul, 2012; Russell, 2015; Washburn-Moses, 2008; Vekkaila et al., 2013) .
Student strategies across stages
Across stages, it is important for students to be reflective about the ways in which their identities and program cultures contribute to, or detract from, a sense of fit in the contexts of their doctoral studies (Baker & Pifer, 2015) . The needs assessment may combat students' tendency to seek out mentors and advisors based on similarity, instead of fit, which may actually decrease student satisfaction and success (Baker, Pifer, & Griffin, 2014; Gonzalez & Marin, 2002) . Peer support and socializing has been shown to be a contributor to doctoral student persistency (Brill et al., 2014; Herzig, 2004; Jairam & Kahl, 2012; Nettles & Millett, 2006; Russell, 2015; Sugimoto, 2012; Zahl, 2015) . Fellow students represent an important source of learning and have the rare ability to share in students' challenges and successes within programmatic and disciplinary contexts.
For both full-time and part-time students, the challenges and changes of everyday life are not always avoidable during the doctoral journey. Seeking developmental networks of support and communicating with friends and family outside of one's academic program or department are strategies that may help students with this aspect of the journey towards completion (Jairam & Kahl, 2012; Sweitzer, 2009) . We also encourage students to develop and enact a sense of personal agency. Doctoral education is in many ways an independent process. The ability to act with agency and be the drivers of their own success, particularly in the face of challenges, is critical (Anderson, Cutright, & Anderson, 2013; Herzig, 2004; Martinsuo & Turkulainen, 2011; McAlpine & Amundsen, 2012; McAlpine & Mitra, 2015; O'Meara et al., 2014; Platow, 2012; Rockinson-Szapkiw, Spaulding, Swezey, & Wicks, 2014) . This may be achieved through steps such as establishing and taking ownership of goals, obtaining clarity about expectations, and seeking help when needed. If students and their teams of developers and supporters can communicate openly about the challenges of doctoral education, it may reduce the negative effects of these challenges substantially.
Faculty strategies across stages
Research indicates clearly that students experience unique challenges within each change, and also at the transition points between stages and in general ways across stages (Ampaw & Jaeger, 2012; Vekkaila et al., 2013) . In response to general challenges across stages, faculty members might reflect on the ways in which they establish and cultivate developmental relationships with students. Students who perceive themselves as the other also perceive that they do not have the same opportunities as peers, and thus experience greater challenges than those who may experience a strong personal or professional fit within their programs (Herzig, 2004; Hopwood & Paulson, 2012; Teeuwsen et al., 2014) . While similarity to faculty members has been shown to foster academic connections for doctoral students (Main, 2014; Olalere, De Iulio, Aldarbag, & Erdener, 2014; Ugrin, Odom, & Pearson, 2008) , a lack of perceived fit or sameness can cause students to doubt themselves and their ability to secure faculty support for their work (Antony & Taylor, 2004; Felder & Barker, 2013; Gonzalez & Marin, 2002; Russell, 2015; Zahl, 2015) .
Attention to fit focuses on shared professional values and goals between faculty members and students rather than perceived sameness, which can be an inaccurate predictor of compatibility in faculty-student relationships . Reminding students as emerging scholars that learning is an ongoing part of the process of being a scholar can also help communicate to students that they should feel comfortable in their roles as emerging scholars and that professional skills develop over time. Votes of confidence and encouragement from faculty members have been shown to be critical for countering students' feelings of self-doubt and discouragement (Byers et al., 2014; Vekkaila et al., 2013) .
Faculty members are also uniquely positioned to shape program culture and traditions, as well as patterns of informal and formal interaction, which are instrumental in cultivating support structures and networks of relationships for students (Brill et al., 2014; Lovitts, 2005; Solem et al., 2009; Weidman et al., 2001) . Research has shown that social interaction with faculty members is particularly important for student success (Anderson et al., Baker et al., 2013; Jairam & Kahl, 2012; Nettles & Millett, 2006; Sugimoto, 2012; Ugrin et al., 2008; Washburn-Moses, 2008; Walker et al., 2008) . Supporting doctoral learners is no easy feat -scholars remind us that in addition to these recommended social and developmental strategies, faculty members are also commissioned to deliver high-quality training and to maintain academic and scientific rigor through their roles preparing scholars (Bøgelund, 2015; Elkana, 2006; Golde & Dore, 2004; Teeuwsen et al., 2014; Vaquera, 2007) , while simultaneously supporting their development beyond the traditional roles of teaching, research, and service to account for the realities of the academy (A. E. Austin, 2003; Celik, 2013; Malfroy, 2011; Platow, 2012) .
Administrative strategies across stages
Administrators are key in establishing and fulfilling the mission, purposes, and processes of doctoral education. Deans and others within the disciplines are particularly well positioned to serve leadership roles in strengthening doctoral programs within their academic areas (De Lisi, 2013) . Administrators might also be deliberate about discussing the challenges of doctoral education with faculty members to educate and inform graduate faculties and to foster a shared commitment to support students (McAlpine & Amundsen, 2012; O'Meara et al., 2014; Vaquera, 2007; Weisbuch, 2005) . It may be particularly helpful to educate faculty members about best supporting students from backgrounds different from their own (Haley, Jaeger, & Levin, 2014) . Such practices may help faculty members to best serve students through the variety of roles they serve in doctoral education, including advisor, supervisor, instructor, and colleague. Given the importance of personal and professional fit, administrators might establish opportunities for dialogue with graduate faculty members about admissions processes, student retention, and the challenges to doctoral education that faculty members observe firsthand. Administrators can also demonstrate a welcoming environment to students from all backgrounds (Ballard & Cintrón, 2010; Gonzalez & Marin, 2002; Lovitts, 2004) . They also have the opportunity to signal support to students from diverse backgrounds by creating diverse faculties through hiring practices (Felder, 2010; Vaquera, 2007) .
It is also important for program administrators to avoid the assumption that each student has a positive and effective relationship with his or her advisor. Department chairs and other program administrators have the formal authority that students rely on when negotiating ineffective or challenging relationships. Tenuous relationships with faculty members can seem overwhelming (Baker & Pifer, 2011; Vekkaila et al., 2013) . Program administrators can guide the community to an understanding of the appropriate ways to manage such challenges (Lovitts, 2004; Vaquera, 2007) . For example, frameworks such as Bowden and Green's (2014) moral compass model emphasize opportunities for administrators to set expectations for and, when necessary, mediate between doctoral students and supervisors.
Continuous assessment would help identify trends over time, program effectiveness, and areas for improvement (Ehrenberg, Jakubson, Groen, So, & Price, 2007) . Administrators' assessment of doctoral programs might include attention to discipline-or region-specific challenges, such as those identified by Özdemir, Arslan, and Tasçi's (2014) qualitative study of students' experiences in a nursing doctoral program in Turkey. Administrators, both within individual programs and from broader perches at school and institutional levels, are well positioned to apply their knowledge of disciplinary perspectives and norms related to research, funding models, curricular requirements, and student success to specific strategies for supporting doctoral student and faculty efforts within disciplines and programs (Gardner, 2009a) . In general, fulfillment of administrative responsibilities and opportunities for program improvement is a necessary contribution towards excellence in doctoral education (Prewitt, 2006; Weisbuch, 2005) .
Discussion
We embarked on the creation of this manuscript to respond to the call of Wulff, Austin, and associates (2004) to think more practically and critically about the paths to the professoriate. Through this analysis, we offer strategies to support the key constituents in doctoral education -doctoral students, faculty members, and administrators. This study serves as a meta-analytic review of research about the doctoral student experience from 2000 to the present. As such, this study's findings contribute to the scholarly literature about doctoral education, knowledge about the academy and the doctoral enterprise domestically and abroad, and information about stakeholders' perspectives and roles in the doctoral process as it occurs locally within programs. Studies about doctoral student experiences are predominantly qualitative in nature, and often at the individual program level. This article synthesizes the findings and recommendations and presents themes across disciplinary, programmatic, institutional, and national contexts.
The stage model approach facilitates the identification of characteristics and milestones and the associated challenges, strategies, and needed supports. Researchers have relied on stage models to better understand, assess, and support doctoral student development (Nettles & Millet, 2006; Tinto, 1993; Weidman et al., 2001 ). These models established and described the stages through which students transition, but often did not explore the student as situated within those stages or the behavioral strategies associated with each stage. Rather, past doctoral research has predominantly explored the stages independently to identify their characteristics and related student experiences (A. E. Austin & McDaniels, 2006; Gardner, 2008; Golde, 1998; Lovitts, 2005 Lovitts, , 2008 . This research is the first we are aware of that explores all three stages through a practice-based synthesis of existing research to offer insights and strategies within and among the three stages to key stakeholders. Additionally, we emphasize Stage 3 as a critical period of knowledge enactment and include recommendations for success related to mastery and enactment of the skills necessary for independent learning and knowledge creation as students transition out of the final stage of the doctoral process and into their postdoctoral careers.
Another contribution of this article is its synthesis of research about doctoral student experiences across disciplinary areas and national contexts. Paths to the doctorate vary based on disciplinary differences, program mission and purpose, and national context. Our reliance on stages allows us to take a broader view of the doctoral student experience, as all students move through transition points as they progress towards program completion. The stage approach supports the creation of a common language with which we can compare and study doctoral programs and the doctoral student experience from a global perspective. As research emerges from non-US models, such as Cross and Backhouse's (2014) consideration of evaluation strategies for doctoral programs in Africa and as the Austrian efforts described by Pechar, Ates, and Andres (2012), continued research and consideration of its applicability to practice will be essential.
Research about emergent doctoral program models such as those described by Lee, Scutchfield, and Hill (2007) and Biegel, Hokenstad, Singer, and Guo (2006) also points to the need to continuously reassess not only how we engage in doctoral education and study it, but also how we strengthen the lines of communication between research and practice towards improvement that favors both innovation and tradition. For example, while the dissertation remains a meaningful model of preparing emergent scholars in many disciplines and institutions, the evolving nature of the doctorate warrants attention to whether and how the dissertation experience might be altered in ways that promote skill development, knowledge acquisition, and career preparation. Additional research and reconsideration of formal practices and informal strategies for student support is needed.
Conclusion
It is our hope that the recommendations offered here initiate discussions and action in response to the challenges of doctoral education identified by research, as they manifest themselves in specific programs, disciplines, and institutions. We advocate for continued improvement in doctoral education through these strategies and for continued dialogue between scholars of doctoral education and those who participate in it, with the aim of improving individual experiences, academic programs, and the preparation of well-trained professionals across the disciplines and diverse career paths. While the responsibility for success lies with the student, doctoral education can be a time of self-doubt, uncertainty, and hesitation to ask for support. Effectively communicated policies and guidelines, regular feedback, cultures of acceptance and support, and investments of resources are strategies that faculty members and administrators can employ to promote student success and program effectiveness. We remind students, faculty members, and administrators of the importance of understanding each stage, thus becoming aware of the challenges students may experience as they transition through their doctoral programs. We encourage proactive responses to those challenges, including open communication between and among stakeholders, policies and practices to guide students through the stages, affirmation of students' development as both learners and professionals, and cultivation of developmental networks that provide support. A small interaction, an expression of interest, the offering of guidance, an invitation to participate, and a space for reflection can be the difference between success and failure on the journey toward the doctorate.
